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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transport device that 
performs a motion for fixing a wafer on a head arm and for releasing 
fixation by a simple mechanism. 

SOLUTION: A depressing member 100 that depresses and fixes a 
wafer W to fixing members 80 and 81 at the tip of a head arm 63 is 
placed on the head arm 63. The depressing member 100 is rotatably 
fitted to an eccentric shaft T of a second arm 62. The eccentric shaft T 
is so provided as to pass an eccentric axis G shifting from a third 
rotating shaft F to a second rotating shaft E side in view of a flat 
surface. By rotations of the head arm 63 and the second arm 62, a 
distance between the eccentric shaft T and a holding position P of the 
head arm 63 varies, and the depressing member 100 slides in a Y 
direction. By utilizing this sliding motion, fixing and releasing operations 
for the wafer W on the head arm 63 are performed. 




LEGAL STATUS 

[Date of request for examination] 11.11 .2003 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 



http://www!9.ipdl.ncipi^ 7/20/2006 



Searching P AJ Page 2 of 2 

[Date of extinction of right] 



http://wwwl9.ipdl.ncipi.go jp/PAl/result/detail/main/wAAAA4aOrQDA415258076PL... 7/20/2006 



JP,2003-258076,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] It has at least the maintenance arm which holds a substrate in a predetermined maintenance location, and the auxiliary arm 
connected with the maintenance arm in serial. Said maintenance arm When it can rotate freely to said auxiliary arm centering on the 
revolving shaft of the direction of a vertical in the connection section with said auxiliary arm, and said maintenance arm rotates 
relatively to said auxiliary arm and moves to the delivery location of a substrate The press member which is the transport device which 
conveys a substrate and presses the substrate laid in said maintenance arm in the predetermined direction which goes to said 
maintenance location side from said revolving-shaft side, The substrate pushed on said press member is pushed, and it has the 
holddown member fixed. Said press member It is attached in the eccentric section of predetermined distance ****** and said auxiliary 
arm free [ rotation ] from said revolving shaft. On said maintenance arm When the guide member for moving said press member in 
said predetermined direction is prepared and said maintenance arm is in said delivery location When said press member separates from 
the maintenance location of said maintenance arm and said maintenance arm separates from said delivery location, the location of said 
eccentric section is a transport device to which it is characterized by what is defined like [ that said press member approaches said 
maintenance location J. 

[Claim 2] Said hoiddown member is a transport device according to claim 1 characterized by being prepared in the point of said 
maintenance arm. 

[Claim 3] Said guide member is a transport device given in claim 1 or either of 2 which is characterized by being the direction of a 
right angle of said predetermined direction, and being the specification-part material which regulates migration of said direction of a 
right angle of said press member prepared in the neighbors of said press member. 

[Claim 4] Said guide member is a transport device given in claim 1 or either of 2 which is characterized by being a direct-acting guide 
for moving said press member in said predetermined direction linearly. 

[Claim 5] Said press member is a transport device given in claims 1, 2, and 3 or either of 4 which is attached in said auxiliary arm free 
[ rotation ] by the base material, and is characterized by preparing the through tube which said base material penetrates in said 
maintenance arm. 

[Claim 6] Said holddown member is a transport device given in claims 1, 2, 3, and 4 or either of 5 which is characterized by having the 
inclined plane which becomes high gradually toward the lower part of said vertical plane from the vertical plane which suits the 
configuration of the side face of a substrate, and said revolving-shaft side. 

[Claim 7] It is a transport device given in claims 1 , 2, 3, 4, and 5 or either of 6 which said maintenance arm is equipped with the 
supporter material for supporting said revolving-shaft side of the substrate of said maintenance location, and is characterized by 
equipping said supporter material with the ramp which becomes low gradually toward said maintenance location, and the installation 
section into which the substrate guided along with the ramp concerned by said press member is dropped from said revolving-shaft 

side. 

[Claim 8] Said supporter material is a transport device according to claim 7 characterized by being formed so that play may be made to 
the substrate concerned, when said substrate is supported. 

[Claim 9] The contact section with the substrate of said press member is a transport device given in claims 1 , 2, 3, 4, 5, 6, and 7 or 
either of 8 which is characterized by being formed in two forks. 

[Claim 10] A transport device given in claims 1, 2, 3, 4, 5, 6, 7, and 8 or either of 9 which is characterized by having the stopper which 
restricts migration in said predetermined direction of said press member. 

[Claim 1 1 ] A transport device.given in claims 1 , 2, 3, 4, 5, 6, 7, 8, and 9 or either of 10 which is characterized by using the ceramics 
for the quality of the material of said holddown member. 

[Claim 1 2] A transport device given in claims 1 , 2, 3, 4, 5, 6, 7, 8, 9, and 10 or either of 1 1 which is characterized by using for the 
quality of the material of the part in contact with the substrate of said press member the resin which excelled the substrate in abrasion 
resistance or/and elasticity. 

[Claim 1 3] On said auxiliary arm connected with said maintenance arm the auxiliary arm of further others connects in serial - having 
« being concerned — others - an auxiliary arm and an auxiliary arm In the connection section concerned, it can rotate freely centering 
on the revolving shaft of the direction of a vertical. Other auxiliary arms Furthermore connect with a stanchion, can rotate freely 
centering on the revolving shaft of the direction of a vertical which passes along the stanchion concerned, and said said maintenance 
arm connected in serial, an auxiliary arm, and other auxiliary arms interlock, respectively. A transport device given in claims 1, 2, 3, 4, 
5, 6, 7, 8, 9, 10, and 1 1 or either of 12 which rotates to predetermined timing centering on each revolving shaft, and is characterized by 
the ability of said maintenance arm to move in the predetermined direction from said stanchion as a result. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transport device of a substrate. 
[0002] 

[Description of the Prior Art] For example, at the photolithography process in the manufacture process of a semiconductor device, heat 
treatment performed after the development which develops the substrate which applies resist liquid to a substrate front face, and which 
was resist-spreading-processed and was exposed, and resist spreading processing, and before and after a development is performed, 
and a predetermined circuit pattern is formed in a substrate. 

[0003] These processings of a series of are performed by the spreading development system by which many various processors were 
carried, the spreading development system consists of the interface sections for usually delivering a substrate between the cassette 
station for carrying out carrying-in appearance of the substrate to this system, the processing station in which said various processors 
are installed, and an exposure processor etc. 

[0004] The cassette station is equipped with the transport device which conveys a substrate between the cassette installation section 
which lays the cassette which can hold two or more substrates, and the cassette laid in this cassette installation section and a 
processing station. 

[0005] The so-called transport device of three shafts equipped with three arms 131-133 connected in serial from the stanchion 130 as 
shown in drawing 20 , and the revolving shafts 134-136 of each arm is used for this transport device. By each arms' 131-133 
interlocking centering on each revolving shafts 134-1 36, and rotating, the head arm 131 holding a substrate moves in the 
predetermined direction, and the transport device of these three shafts can convey a substrate now. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, it is more desirable to hold the substrate firmly, in order that inside may 
prevent fall of a substrate, when conveying the substrate by the head arm 131. Moreover, if the substrate is not being fixed during 
conveyance, a substrate vibrates violently on a head arm 1 31 , and may grow into causes, such as breakage of a substrate, and 
generating of particle. On the other hand, in case a head arm 1 3 1 delivers a substrate to a conveyance place, the substrate needs to be 
in the free condition on the head arm 131. 

[0007] Then, it can propose preparing the press member which slides a head arm 131 top to a head arm 131, presses a substrate to it, 
and is fixed to it by mechanical components, such as a cylinder, in order to solve this problem. According to this press member, during 
conveyance of a substrate, the substrate on a head arm 1 3 1 is pressed and it fixes, and immobilization of a substrate can be canceled 
when delivering a substrate. 

[0008] However, in order to make mechanical components, such as a cylinder of this press member, drive, piping, such as wiring of a 
sensor etc. and air, etc. is needed. If this piping and wiring take rotation of a transport device etc. into consideration, letting near 
[ each ] the revolving shaft of a transport device pass makes sense. Moreover, it is necessary to take into consideration wiring, and 
torsion and **** of piping which let the inside of each revolving shaft pass in this case. If it becomes like this, the path of the diameter 
of macrostomia for letting wiring and piping pass to each revolving shaft must be prepared, and the whole transport device will be 
enlarged, and the structure of a transport device will become complicated. Furthermore, the cost of each part article which constitutes a 
transport device with enlargement of a transport device and complication becomes high. 

[0009] This invention is made in view of this point, and sets it as the purpose to offer the transport device which is a simpler 
configuration and realizes more cheaply immobilization of the substrate in the case of conveyance, and discharge. 
[0010] 

[Means for Solving the Problem] According to invention of claim 1 , it has at least the maintenance arm which holds a substrate in a 
predetermined maintenance location, and the auxiliary arm connected with the maintenance arm in serial. Said maintenance arm When 
it can rotate freely to said auxiliary arm centering on the revolving shaft of the direction of a vertical in the connection section with 
said auxiliary arm, and said maintenance arm rotates relatively to said auxiliary arm and moves to the delivery location of a substrate 
The press member which is the transport device which conveys a substrate and presses the substrate laid in said maintenance arm in 
the predetermined direction which goes to said maintenance location side from said revolving-shaft side, The substrate pushed on said 
press member is pushed, and it has the holddown member fixed. Said press member It is attached in the eccentric section of 
predetermined distance ****** and said auxiliary arm free [ rotation ] from said revolving shaft. On said maintenance arm When the 
guide member for moving said press member in said predetermined direction is prepared and said maintenance arm is in said delivery 
location If said press member separates from the maintenance location of said maintenance arm and said maintenance arm separates 
from said delivery location, the transport device characterized by defining the location of said eccentric section will be offered like for 
said press member to approach said maintenance location. 

[001 1 ] According to this invention, since the press member is attached in predetermined distance gap ******** from said revolving 
shaft of an auxiliary arm, when a maintenance arm and an auxiliary arm rotate relatively, the distance of the maintenance location of a 
maintenance arm and the location of the eccentric section is changed, and a press member moves relatively to the maintenance 
location of a maintenance arm. Moreover, a press member is attached free [ rotation on said auxiliary arm ], and since the guide 
member is prepared in the maintenance arm, a press member does not still have rotating with the maintenance arm concerned and 
shifting from on a maintenance arm in it, even if a maintenance arm rotates on it. Therefore, a press member can slide a maintenance 
arm top only in said predetermined direction with the rotation to the auxiliary arm of a maintenance arm. Furthermore, the substrate of 
a maintenance arm can be delivered smoothly, without a substrate being fixed by the press member in the case of delivery of a 
substrate, since the location of the eccentric section in which the press member was attached is set that a press member separates from 
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a maintenance location when a maintenance arm is in the delivery location of a substrate. Moreover, since it was made for a press 
member to approach the maintenance location of a maintenance arm when said maintenance arm delivered and having been separated 
from the location, during conveyance of a substrate, a substrate can be pressed arid it can fix. That is, this transport device can cancel 
that immobilization, when fixing and delivering a substrate during conveyance. Furthermore, in this transport device, since mechanical 
components, such as a cylinder, are not used in case a press member is moved in the predetermined direction on a maintenance arm, it 
is necessary to let neither wiring nor piping pass in a transport device, and structure can realize a cheap transport device simply. 
[001 2] Said holddown member may be prepared in the point of said maintenance arm. Moreover, said guide member may be the 
direction of a right angle of said predetermined direction, and may be specification-part material which regulates migration of said 
direction of a right angle of said press member prepared in the neighbors of said press member. Furthermore, said guide member may 
be a direct-acting guide for moving said press member in said predetermined direction linearly. 

[0013] Said press member is attached in said auxiliary arm free [ rotation ] by the base material, and the through tube which said base 
material penetrates may be prepared in said maintenance arm. In this case, since a base material does not bypass a maintenance arm, 
the circumference of a maintenance arm including a base material is miniaturized, as a result the miniaturization of the whole transport 
device is attained. 

[0014] Said holddown member may be equipped with the inclined plane which becomes high gradually toward the lower part of said 
vertical plane from the vertical plane which suits the configuration of the side face of a substrate, and said revolving-shaft side. In this 
case, the substrate pushed on the press member is guided along with said ramp, and it is pushed against the vertical plane concerned 
after the substrate side face has suited the vertical plane soon. Therefore, the substrate with which it was laid on the maintenance arm 
is appropriately fixable. 

[001 5] Said maintenance arm is equipped with the supporter material for supporting the revolving-shaft side of the substrate of said 
maintenance location, and you may make it said supporter material equipped with the ramp which becomes low gradually toward said 
maintenance location, and the installation section into which the substrate guided along with the ramp concerned by said press member 
is dropped from said revolving-shaft side. Thus, since a substrate is dropped into the installation section, a substrate can be more 
certainly held for a substrate. 

[0016] When said substrate is supported, said supporter material may be formed so that play may be made to the substrate concerned. 
Thus, a substrate can be moved idly when immobilization of a substrate is canceled by forming the play over a substrate. Since a 
substrate can move somewhat even when the delivery location of a substrate has not become settled strictly like a cassette in this case, 
a substrate can be delivered appropriately. 

[0017] The contact section with the substrate of said press member may be formed in two forks. At this time, a press member can 
press a substrate by two places. It follows, for example, even if it is a circular substrate, a substrate can be moved suitable for a 
maintenance location, without the migration direction of a substrate shifting. 

[001 8] Said transport device may be equipped with the stopper which restricts migration in said predetermined direction of said press 
member. In this case, it can prevent a press member pushing a substrate against said holddown member beyond the need, and 
damaging a substrate. 

[001 9] The ceramics may be used for the quality of the material of said holddown member. Moreover, the resin which excelled the 
substrate in abrasion resistance and/or elasticity may be used for the quality of the material of the part in contact with the substrate of 
said press member. 

[0020] On said auxiliary arm connected with said maintenance arm the auxiliary arm of further others connects in serial — having — 
being concerned - others — an auxiliary arm and an auxiliary arm In the connection section concerned, it can rotate freely centering on 
the revolving shaft of the direction of a vertical. Other auxiliary arms Furthermore connect with a stanchion, can rotate freely centering 
on the revolving shaft of the direction of a vertical which passes along the stanchion concerned, and said said maintenance arm 
connected in serial, an auxiliary arm, and other auxiliary arms interlock, respectively. It rotates to predetermined timing centering on 
each revolving shaft, and said maintenance arm can move now in the predetermined direction from said stanchion as a result. Since 
structure tends to become complicated according to the migration device of an arm etc., the transport device equipped with such three 
revolving shafts can avoid the complication beyond this of the whole transport device by performing immobilization of a substrate, 
and discharge by the press member which does not need mechanical components, such as a cylinder, like this invention. Therefore, 
compared with the transport device which attached mechanical components, such as a cylinder for a press member, a transport device 
easy [ structure ] and cheap is realizable. 
[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of this invention is explained. Drawing 1 is the top view 
showing the outline of the configuration of the spreading development system 1 in which the transport device concerning the gestalt of 
this operation was carried, drawing 2 is the front view of the spreading development system 1 , and drawing 3 is the rear view of the 
spreading development system 1 . 

[0022] The spreading development system 1 receives the spreading development system 1 from the exterior per cassette in 25 wafers 
W, as shown in drawing ! . with the cassette station 2 which carries out carrying-in appearance or carries out carrying-in appearance 
of the wafer W to Cassette C The processing station 3 which comes to carry out multistage arrangement of the various processors 
which perform predetermined processing to single wafer processing in a spreading development process, It has the configuration 
which connected to one the interface section 4 which delivers Wafer W between the aligners which are adjoined and formed in this 
processing station 3, and which are not illustrated. 

[0023] The cassette station 2 is equipped with the cassette installation base 5, and two or more cassettes C can be laid in the direction 
of X (the vertical direction in drawing 1 ) at a single tier at the position on this cassette installation base 5. And the conveyance way 6 
is laid along this cassette array direction (the direction of X), and this conveyance way 6 is equipped with the wafer conveyance object 
7 as a transport device free [ migration ] along the conveyance way 6. The wafer conveyance object 7 can access freely each cassette C 
and the extension equipment 32 of the processing station 3 mentioned later, and can convey Wafer W between the cassette station 2 
and the processing station 3. In addition, the detail of the configuration of the wafer conveyance object 7 is mentioned later. 
[0024] The main transport device 13 is formed in that core, various processors are arranged around this main transport device 13 
multistage, and the processor group consists of processing stations 3. In the spreading development system 1 concerned **, four 
processor groups G 1 and G2, G3, and G4 are arranged, and the 1 st and 2nd processor groups Gl and G2 are arranged at the transverse- 
plane side of the spreading development system 1. 3rd processor group G3 The cassette station 2 is adjoined and it is arranged, and the 
4th processor group G4 adjoins the interface section 4, and is arranged. The 5th processor group G5 furthermore shown with the 
broken line as an option can be separately arranged to a tooth-back side. Carrying-in appearance is possible for said main transport 
device 1 3 in Wafer W to the various processors which are arranged in these processor groups Gl and G2, G3, G4, and G5 and which 
are mentioned later. In addition, the number of processor groups and arrangement change with classes of processing performed to 
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Wafer W, and with [ the number of processor groups ] one [ or more ], it is selectable to arbitration. 

[0025] By the 1 st processor group G 1 , the resist coater 1 7 which applies resist liquid to Wafer W as shown, for example in drawing 2 , 
and the processing equipment 1 8 which carries out the development of the wafer W after exposure are arranged sequentially from the 
bottom in two steps. The resist coater 1 9 and processing equipment 20 are arranged sequentially from the bottom also like the 2nd 
processor group G2 in two steps. 

[0026] In 3rd processor group G3, as shown, for example in drawing 3 , the Puri ovens 33 and 34 for evaporating the extension 
equipment 32 for performing delivery of the adhesion device 3 1 for raising fixable [ of the cooling equipment 30 and resist liquid 
which carry out cooling processing of the wafer W, and Wafer W ], and Wafer W, and the solvent in resist liquid, and the post baking 
equipment 35 which performs heat-treatment after a development are accumulated on six steps sequentially from the bottom. 
[0027] By the 4th processor group G4, cooling equipment 40, the extension cooling equipment 41 which makes the laid wafer W cool 
naturally, extension equipment 42, cooling equipment 43, the postexposure ovens 44 and 45 that perform heat-treatment after 
exposure, and post baking equipment 46 are accumulated on seven steps sequentially from the bottom, for example. 
[0028] As shown in d rawing 1 , the wafer conveyance object 50 is formed in the center section of the interface section 4. Migration of 
the direction of X (the vertical direction in drawing 1 ) and a Z direction (the direction of a vertical) and rotation of the direction (hand 
of cut centering on the Z-axis) of theta are constituted free, this wafer conveyance object 50 is accessed to the extension cooling 
equipment 41 belonging to the 4th processor group G4, extension equipment 42, the circumference aligner 5 1 , and the aligner that is 
not illustrated, and it is constituted so that Wafer W can be conveyed to each. 

[0029] Next, the configuration of the wafer conveyance object 7 is explained in detail. The wafer conveyance object 7 is the carrier 
robot of many joints, as shown in drawing 4 , and it is equipped with the 1st arm 61 attached in the stanchion 60, the 2nd arm 62 
connected with the 1 st arm 61 in serial, and the head arm 63 which is connected with the 2nd arm 62 in serial, and holds Wafer W. 
The 1 st arm 61 as other auxiliary arms can be rotated to the circumference of the 1st revolving shaft D of the direction of a vertical 
which passes along a stanchion 60. The 2nd arm 62 as an auxiliary arm can be rotated to the 1st arm 61 centering on the 2nd revolving 
shaft E of the direction of a vertical in a joining segment with the 1st arm 61. The head arm 63 as a maintenance arm shares the 2nd 
arm 62 and the 3rd revolving shaft F in a joining segment with the 2nd arm 62, and can rotate them centering on the 3rd revolving 
shaft F to the 2nd arm 62. Moreover, the die length of the 1st arm 61 and the 2nd arm 62 is adjusted so that the distance from the 1st 
revolving shaft D to the 2nd revolving shaft E and the distance from the 2nd revolving shaft E to the 3rd revolving shaft F may 
become equal. 

[0030] As shown in dra wing 5 , the mechanical components M, such as a motor, are formed in the 1st arm 61, and the 1st arm 61 can 
be rotated to a stanchion 60 centering on the 1 st revolving shaft D by this mechanical component M. In this 1st arm 61, it is fixed to a 
stanchion 60 and the 1st pulley 70 which rotates centering on the 1st revolving shaft D is formed. In the 1st arm 61, the 2nd pulley 71 
which can rotate freely to the 1 st arm 61 centering on the 2nd revolving shaft E is formed. This 2nd pulley 71 and 1 st pulley 70 are 
connected with the 1 st belt 72, and the pulley ratio of the 1st pulley 70 and the 2nd pulley 71 is kept at 2:1. Moreover, it is fixed to the 
2nd arm 62 and the 2nd pulley 71 rotates the 2nd arm 62 united with the 2nd pulley 71. Therefore, if the 1st arm 61 rotates to a 
stanchion 60, the 2nd pulley 71 will rotate through the 1st belt 72, and the 2nd arm 62 will also be rotated. 
[0031] In the 2nd arm 62, the 3rd pulley 73 which is on the 2nd pulley 71 and the same axle, and was fixed to said 1st arm 61 is 
formed, Moreover, in the 2nd arm 62, the 4th pulley 74 which can rotate freely to the 2nd arm 62 centering on the 3rd revolving shaft 
F is formed. The axial shaft S is formed in the 3rd revolving shaft F of the 2nd arm, and said 4th pulley 74 can be rotated focusing on 
this axial shaft S to it. The 4th pulley 74 is connected with the 3rd pulley 73 with the 2nd belt 75, and the pulley ratio of the 3rd pulley 
73 and the 4th pulley 74 is kept at 1 :2. It is fixed to the head arm 63 and the 4th pulley 74 rotates a head arm 63 united with the 4th 
pulley 74. Therefore, if the 2nd arm 62 rotates to the 1 st arm 61 , the 3rd pulley 73 will rotate and a head arm 63 will rotate. In 
addition, the pulley ratio of the 2nd pulley 71 and the 3rd pulley 73 is kept at 2:1. 

[0032] Thus, since the 1st pulley 70 is being fixed to the stanchion 60 when the 1st arm 61 rotates only an include angle alpha 
clockwise by the mechanical component M, as shown, for example in drawing 5 and drawing 6 if the principle of operation of the 
constituted wafer conveyance object 7 is explained, the 2nd pulley 71 rotates counterclockwise through the 1st belt 72. Thereby, the 
2nd arm 62 fixed to the 2nd pulley 71 rotates counterclockwise. Since the pulley ratio of the 1 st pulley 70 and the 2nd pulley 71 is 2: 1 
at this time, only include-angle 2alpha rotates the 2nd arm 62 counterclockwise. 

[0033] Moreover, if the 2nd arm 62 rotates counterclockwise, since the 3rd pulley 73 is being fixed to the 1st arm 61, the 4th pulley 74 
rotates clockwise through the 2nd belt 75. Thereby, the head arm 63 fixed to the 4th pulley 74 rotates clockwise. Since the pulley ratio 
of the 3rd pulley 73 and the 4th pulley 74 is 2: 1 at this time, only an include angle alpha rotates a head arm 63 clockwise to the 2nd 
arm 62. Consequently, a head arm 63 always turns to and carries out the straight-line motion of the fixed direction in the direction of 
outside from the 1 st revolving shaft D with a stanchion 60. That is, the wafer conveyance object 7 is in the condition which always 
turned the point of a head arm 63 in the direction (longitudinal direction of drawing 1 ) of Y, as shown in drawing 1 , and it can move 
a head arm 63 linearly. 

[0034] In addition, when the arms 61-63 of the wafer conveyance object 7 are folded up, the location when ahead arm 63 is located on 
a stanchion 60 is the home location H of this wafer conveyance object 7. Therefore, a head arm 63 moves in the direction of Y with 
this home location H as the starting point. In addition, with the wafer conveyance object 7 constituted in this way, 1 80 degrees is 
approached as it is small and a head arm 63 progresses in the direction of Y, when a head arm 63 has the angle of a head arm 63 and 
the 1 st arm 61 to make in the home location H. 

[0035] Moreover, you make it go up and down a stanchion 60, or the wafer conveyance object 7 is equipped with the mechanical 
component 76 which it had [ cylinder / the motor to rotate, ], as shown in drawing 4 . By carrying out like this, the wafer conveyance 
object 7 can make a Z direction (the direction of a vertical) able to go up and down a stanchion 60, and can double a head arm 63 with 
the height of the delivery location of Wafer W. Moreover, the wafer conveyance object 7 can be rotated in the direction (hand of cut 
centering on the 1 st revolving shaft D) of theta, the sense of the wafer conveyance object 7 whole can be changed, and Wafer W can 
be conveyed to the cassette [ of the cassette station 2 ] C, and processing station 3 side. 

[0036] The head arm 63 consists of arm section 63b which supports head section 63a by part for root Motobe of head section 63a 
which has the maintenance location P of Wafer W by the abbreviation U typeface, and its head section 63a, as shown in drawing 7 . 
The holddown members 80 and 81 and the supporter material 82 and 83 for holding Wafer W are attached in head section 63a. The 
supporter material 82 and 83 is formed for holddown members 80 and 81 in the point A of head section 63a at the arm section 63b side 
of head section 63a. 

[0037] Holddown members 80 and 81 have the vertical plane 85 which faced the arm section 63b side as shown in drawing 8 , and the 
inclined plane 86 which becomes high gradually toward the lower limit section of the vertical plane 85 concerned. A vertical plane 85 
is more slightly [ than the thickness of for example, the wafer W ] high, for example, is formed in height of about 1mm. If a vertical 
plane 85 is seen from a flat surface, it will curve in the shape of radii so that the configuration of the side face of Wafer W may be 
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suited, as shown in drawing 7 . The inclined plane 86 is formed in the include angle of 4 degrees - about 6 degrees to the horizontal 
plane. From this configuration, the worn area with the rear face of Wafer W is guided along an inclined plane 86 so that it may be few, 
and finally the wafer W pushed from the arm section 63b side by the press member 100 mentioned later arrives at a vertical plane 85, 
and suits a vertical plane 85. In addition, the resin with which the quality of the material of holddown members 80 and 81 was 
excellent in abrasion resistance, such as ceramics and PEEK (polyether ether ketone), is used. 

[0038] The supporter material 82 and 83 is equipped with the 2nd ramp 92 as the installation section which becomes low toward the 
point A side of head 63a from the lower limit of the 1st ramp 90 which becomes low toward the maintenance location P as shown in 
drawing 8 , the vertical section 91 connected with the lower limit of the 1st ramp 90, and this vertical section 91. The wafer W on 
which the 1 st ramp 90 was pushed by the press member 100 which it is formed in the include angle of 4 degrees - about 6 degrees to 
the horizontal plane, and is mentioned later is guided along with this 1st ramp 90, and it is dropped into the 2nd ramp 92. In addition, 
the 2nd ramp 92 is also formed in the include angle of 4 degrees - about 6 degrees to the horizontal plane. 

[0039] When the side face by the side of the point A of the wafer W pushed by the press member 100 which a vertical section 91 is 
formed so that the lower limit may become somewhat higher than the lower limit of the vertical plane 85 of the above-mentioned 
holddown members 80 and 81, for example, is mentioned later agrees in a vertical plane 85, Wafer W is supported horizontally. 
[0040] When Wafer W is supported in the maintenance location P, a vertical section 91 and a vertical plane 85 are formed so that a 
predetermined clearance may be made between about 0.3mm play, i.e., Wafer W and a vertical section 91, and a vertical plane 85 as 
opposed to this wafer W. Also when Wafer W is dropped on the 2nd ramp 92 by carrying out like this, Wafer W can move idly in the 
maintenance location P. As shown in drawing 7 , according to the configuration of Wafer W, a vertical section 91 is seen from a flat 
surface, and is prepared in the shape of radii. In addition, resin, such as PEEK (polyether ether ketone), is used for the quality of the 
material of this supporter material 82 and 83. 

[0041] On arm section 63b of a head arm 63, the press member 100 for pressing the wafer Won head section 63a is arranged. This 
press member 100 is equipped with the movable plate 101 and the wafer guide member 102 as the contact section of the press member 
100 as shown in drawing 9 . The wafer guide member 102 is divided into two forks so that the side face of Wafer W can be pressed by 
point contact by two places. Contact partial 102a with the wafer W of the wafer guide member 102 is formed with resin, such as PEEK 
(polyether ether ketone). Pin association is carried out by the pin 103, and the wafer guide member 102 and the movable plate 101 of 
each other can be rotated freely. In addition, contact partial 1 02a may be the wear-resistant outstanding elastic body it is softer than the 
silicon which is the material of Wafer W, and just excellent [ abrasion resistance ]. 

[0042] This press member 100 consists of 3rd revolving-shaft F sides free [ a slide ] to the head arm 63 in the predetermined direction 
(the gestalt of this operation the direction of Y) which goes to the maintenance location P side. When a head arm 63 advances in the 
direction of Y and is in the delivery location of Wafer W especially, the press member 100 retreats from the maintenance location P, a 
head arm 63 delivers it, and it is not in a location P, for example, moves the press member 100 during conveyance of Wafer W at the 
maintenance location P side. Hereafter, the sliding mechanism of the direction of Y of this press member 100 is explained. 
[0043] As shown in drawing 10 , the eccentric shaft T as the eccentric section is attached in the side face of the axial shaft S fixed to 
the 2nd arm 62. It progresses horizontally from the axial shaft S, and the eccentric shaft T has for example, the abbreviation mold for L 
characters which bends at a right angle and is prolonged up. This eccentric shaft T is formed so that it may pass along the eccentric 
shaft G top which was on the horizontal center line R of the 2nd arm 62, saw from the flat surface and shifted from the 3rd revolving 
shaft F about 3.5mm as shown in the 2nd revolving-shaft E side from the axial shaft S at predetermined distance gap ******, for 
example, drawing ].[ . On the other hand, the movable plate 101 of the press member 100 is supported by the perpendicular bearing 
bar 1 05 as a base material. This perpendicular bearing bar 1 05 penetrates the guide hole 1 06 as a through tube established in the head 
arm 63, and is connected with the eccentric shaft T on an eccentric shaft G. The perpendicular bearing bar 105 and the eccentric shaft 
T are connected through the rolling bearing which is not illustrated, for example, and rotation of the perpendicular bearing bar 105 is 
attained to the eccentric shaft T. That is, the press member 100 supported by the perpendicular bearing bar 105 is attached in the 
eccentric shaft T on the eccentric shaft G of the 2nd arm 62 free [ rotation ]. Consequently, distance L becomes short as a head arm 63 
rotates centering on the 3rd revolving shaft F to the 2nd arm 62, for example, it is shown in drawing 1 1 , and a head arm 63 and the 
2nd arm 62 become straight line-like, and the distance L of the eccentric shaft T (eccentric shaft G) and the maintenance location P 
becomes long, and are shown in drawing 12 and the angle of a head arm 63 and the 2nd arm 62 to make becomes small. 
[0044] Moreover, the pin 1 07 as the guide member which regulates migration in the direction of X of the press member 100 (the 
direction of a right angle of the direction of Y) as shown in drawing 7 , and specification-part material is stood to both the sides of the 
press member 63 on a head arm 63. Thereby, with rotation of a head arm 63, the press member 100 can be rotated compulsorily and 
can turn the press member 100 to the always same direction [ as a head arm 63 ] side of Y. Therefore, the press member 100 is slid 
only in the about Y directions. 

[0045] If a head arm 63 and the 2nd arm 62 approach in the shape of a straight line from this configuration and the delivery location of 
the wafer W which exists in the distance more is approached, the press member 100 attached in the eccentric shaft T will slide to the 
3rd revolving-shaft F side of the direction of Y. And the include angle of a head arm 63 and the 2nd arm 62 becomes small, and if a 
head arm 63 delivers and it separates from a location, the press member 100 will slide to the maintenance location P side of the 
direction of Y. 

[0046] And when the press member 100 separates from the wafer W of the maintenance location P exactly, and a head arm 63 
delivers, when a head arm 63 arrives at the delivery location of Wafer W using slide actuation of this press member 100, and it 
separates from a location, the press member 1 00 presses the wafer W of the maintenance location P, and the location of an eccentric 
shaft G T, i.e., an eccentric shaft, is set to push against said holddown members 80 and 81. 

[0047] In addition, the guide hole 106 is formed in the shape of [ which sees from a flat surface centering on for example, the 3rd 
revolving shaft F, and passes an eccentric shaft G ] radii. Thereby, a head arm 63 can be rotated to the 2nd arm 62, where the 
perpendicular bearing bar 105 is penetrated. 

[0048] The wafer conveyance object 7 is constituted as mentioned above, and is explained below with the process of the 
photolithography process performed by the spreading development system 1 about the actuation. First, one unsettled wafer W is 
picked out from Cassette C with the wafer conveyance object 7, and it is conveyed by the extension equipment 32 belonging to 3rd 
processor group G3. Subsequently, after being conveyed by the main transport device 13 at an adhesion device 3 1 , for example, 
applying processing liquid, such as HMDS, Wafer W is conveyed by cooling equipment 30 and cooled by predetermined temperature. 
After it is conveyed by the resist coater 1 7 and resist spreading processing is performed by the main transport device 13, sequential 
conveyance of the wafer W cooled by predetermined temperature is carried out at the Puri oven 34 and extension cooling equipment 
41 . After that, sequential conveyance is carried out with the wafer conveyance object 50 at the circumference aligner 51 and an aligner 
(not shown), and the wafer W which exposure processing ended is returned to extension equipment 42. Then, sequential conveyance is 
carried out by the main transport device 13, and predetermined processing is performed to the postexposure oven 44, cooling 
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equipment 43, processing equipment 19, post baking equipment 46, and cooling equipment 30 in each equipment. Then, Wafer W is 
conveyed by extension equipment 32, is returned to Cassette C with the wafer conveyance object 7 from extension equipment 32, and 
a series of photolithography processes end it. 

[0049] Next, actuation of the above-mentioned wafer conveyance object 7 is explained in detail. In case Wafer W is picked out from 
the cassette C which is the delivery location of Wafer W, first, the wafer conveyance object 7 moves in the direction of X along the 
conveyance way 6, and moves to the location which counters Cassette C. Subsequently, the wafer conveyance object 7 moves to a Z 
direction, and the height of a head arm 63 is adjusted. Then, a head arm 63 moves in the direction [ of Y ] forward direction toward 
Cassette C from the home location H. Under the present circumstances, as a head arm 63, the 1st arm 61, and the 2nd arm 62 worked 
and mentioned above by the mechanical component M, a head arm 63 moves linearly. 

[0050] The head arm 63 which moved to the direction square opposite side of Y, and advanced into Cassette C lifts Wafer W from a 
lower part, and supports Wafer W on head section 63a. Since a head arm 63 delivers and it arrives at a location K at this time, as 
shown in drawing 13 , and an eccentric shaft G keeps away from the maintenance location P, the press member 100 is in the condition 
of having separated from Wafer W. And the head arm 63 which supported Wafer W retreats linearly toward the home location H like 
the time of going straight on to Cassette C previously. Since the angle of a head arm 63 and the 1st arm 61 to make becomes small and 
an eccentric shaft G becomes close to the maintenance location P at the time of this retreat, the press member 100 slides to the 
maintenance location P side. When Wafer W has run aground on the ramp 90 of the supporter material 82 and 83 so that it may be 
shown at this time, for example, drawing 14 , as for push and Wafer W, the press member 100 is dropped into the maintenance 
location P side by the 2nd ramp 92 in Wafer W. At this time, the point A side of Wafer W is guided to a vertical plane 85 side along 
the inclined plane 86 of holddown members 80 and 81 . And Wafer W is further pushed on Point A side by the press member 100, and 
as shown in d rawing 15 , it is pressed down and it is fixed to a vertical plane 85. After this, Wafer W is conveyed, where the press 
member 100 is fixed. On the other hand, also when Wafer W is laid suitable for the maintenance location P, Wafer W is pressed by the 
press member 1 00 at Point A side, and is fixed to holddown members 80 and 81. 

[005 1 ] If a head arm 63 retreats and it returns to the home location H, 1 80 degrees of stanchions 60 will rotate, for example, and the 
wafer conveyance object 7 whole will be turned to the processing station 3 side. The wafer conveyance object 7 moves in the direction 
of X after that, and it is moved to the transverse plane of extension equipment 32 whose head arm 63 is the delivery location of a 
degree. 

[0052] Then, a head arm 63 goes straight on in the direction [ of Y ] negative direction toward extension equipment 32, and carries in 
Wafer W in extension equipment 32. And if Wafer W arrives at the delivery location of extension equipment 32, it will separate from 
the wafer W which the press member 100 was pressing, and the wafer W which was being fixed will become free. By this, idle 
movement of Wafer W is attained on the maintenance location P. 

[0053] Then, from a head arm 63, Wafer W receives in extension equipment 32, it is passed, and a head arm 63 is again returned to the 
home location H. 

[0054] Moreover, like [ also in case Wafer W is conveyed from the extension equipment 32 side of the processing station 3 to Cassette 
C ] the example mentioned above, a head arm 63 goes straight on to the direction [ of Y ] negative direction side, is in the condition in 
which the press member 100 retreated from the maintenance location P, and holds Wafer W. And Wafer W is fixed by the press 
member 100 and holddown members 80 and 81 shortly after a head arm 63 retreats to the direction square opposite side of Y towards 
the home location H. Then, if a head arm 63 goes [ the wafer conveyance object 7 ] straight on to the direction square opposite side of 

Y toward the cassette station 2 side and a head arm 63 reaches Cassette C, immobilization of Wafer W will be canceled. Wafer W is 
held in the predetermined location of Cassette C after that. 

[0055] According to the gestalt of the above operation, the press member 100 can be made to slide on a head arm 63 using relative 
rotation with a head arm 63 and the 2nd arm 62. In case Wafer W is pushed by the press member 100, it fixes during conveyance of 
Wafer W and Wafer W is delivered by this, immobilization of Wafer W can be canceled. Therefore, Wafer W moves slightly during 
conveyance and generating of the particle by contact in Wafer W, and the supporter material 82 and 83 grades can be prevented. 
Moreover, it can also be prevented that Wafer W falls during conveyance. Furthermore, Wafer W can be delivered smoothly. 
[0056] Since immobilization of this wafer W and actuation of discharge can be performed using rotation of a head arm 63, it is not 
necessary to attach the drive to which the press member 100 is made to slide separately, and this actuation can be cheaply realized by 
the comparatively simple device. 

[0057] Since the 1st ramp 90 was formed in the supporter material 82 and 83 of a head arm 63, also when Wafer W is not supported 
suitable for head section 63a, the wafer W concerned is guided suitable for the maintenance location P by the press member 100. 
[0058] Moreover, since it formed so that play could do the supporter material 82 and 83 to the wafer W concerned, when Wafer W 
was laid, even when the installation location has not become settled strictly like Cassette C, Wafer W can be delivered certainly and 
appropriately. 

[0059] Since the guide hole 106 which makes a head arm 63 penetrate the perpendicular bearing bar 105 was formed, it is not 
necessary to make the perpendicular bearing bar 105 into the configuration which detours a head arm 63, and the configuration of the 
part head arm 63 circumference can be simplified. Since the guide section 102 of the press member 100 was made into two forks, the 
circular wafer W can be pushed on push and Wafer W can be certainly pushed in the direction of Point A by two places. Since the 
quality of the material of holddown members 80 and 81 was used as the wear-resistant outstanding ceramics, even if it contacts the 
repeat wafer W, it does not wear out, but generating of particle etc. can be controlled. Moreover, since the inclined plane 86 was 
formed in holddown members 80 and 81, the touch area of the rear face of Wafer W and holddown members 80 and 81 decreases, and 
generating of the particle by contact can be suppressed still more effectively. Similarly, since the 1st ramp 91 and the 2nd ramp 92 
were formed also in the supporter material 82 and 83, contact at the wafer W rear face is suppressed to the minimum, and generating 
of particle can be controlled. In addition, the 1st ramp 91 may not be formed but the part may be flat. 

[0060] Since the pin 1 07 as a guide member was formed in the head arm 63, the rotation to the head arm 63 of the press member 1 00 
can be regulated to it, and it can be made to move the press member 100 only in the direction of Y as a result. 
[0061 ] In addition, as shown in drawing 16 , the configuration of the supporter material 82 and 83 indicated with the gestalt of said 
operation may be seen from a flat surface, and may be a circle configuration. In this case, the supporter material 82 and 83 and Wafer 
W become point contact, and generating of the particle by contact can be suppressed to the minimum. Moreover, since the supporter 
material 82 and 83 and Wafer W are point contact, justification of the contact surface is not needed like [ at the time of field contact ]. 
[0062] Instead of the pin 107 of the head arm 63 indicated with the gestalt of the above operation, the direct-acting guide for moving a 
press member in the direction of Y linearly may be used. Drawing 17 shows this example and the rail 1 1 1 as a direct-acting guide is 
attached in head arm 110 front face. The slot 1 12 which met the center line B of the direction (longitudinal direction in drawing 17 ) of 

Y of the head arm 1 10 is formed in the rail 111. The guide 1 14 which suits a slot 1 12 is attached in the press member 113. The guide 
1 14 is formed so that the press member 1 1 3 can rotate according to the perpendicular bearing bar 1 1 5, and a clearance may be made 
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between slots 1 1 2. The press member 1 1 3 can move linearly along with a rail 111 in a head arm 1 10 top by this configuration. 
[0063] Moreover, the stop member 1 16 which moves united with the press member 1 13 is attached in the press member 113. The stop 
member 1 1 6 is formed for example, in the shape of a cylindrical shape, and it is supported so that it may become parallel to the press 
member 1 1 3 by the bearing bar 1 1 7. On the other hand, the stopper 1 1 8 which restricts migration in the direction of Y of the stop 
member 1 1 6 is formed in the head arm 1 10. The stopper 1 18 is formed in the location which counters the stop member 1 16. Therefore, 
the press member 1 1 3 can slide in the direction of Y to a head arm 1 10, the stop member 116 can collide with predetermined distance 
**** at a stopper 1 1 8, and the press member 113 can be stopped. Moreover, the **** 1 19 which is the controller material which can 
adjust distance with the stop member 1 1 6 is formed in the stopper 1 18. If this screw thread 1 19 is turned, for example, a stopper 1 1 8 
moves in the direction of Y, and can adjust the distance of a stopper 1 18 and the stop member 1 16. Therefore, this screw thread 119 
can adjust the migration length of the press member 1 13. 

[0064] And when push and Wafer W contact [ the press member 1 13 ] the vertical plane 85 of holddown members 80 and 81 in the 
wafer W on the maintenance location P, for example, the location of a stopper 1 1 8 is adjusted so that migration of the press member 
1 13 may be stopped. By carrying out like this, the press member 113 pushes Wafer W against a vertical plane 85 by the force beyond 
the need, and Wafer W can be distorted or it can control making it damage. 

[0065] Although the press member 100 was attached to the 2nd arm 62 direct picking free [ rotation ] and rotation with a head arm 63 
and the 2nd arm 62 was changed into the rectilinear motion of the press member 100 with the gestalt of the above operation, rotation 
with a head arm 63 and the 2nd arm 62 may be changed into the rectilinear motion of the press member 100 through the driving 
mechanism of a cam mechanism etc. For example, you may make it attach the press member 100 which is a follower in the face cam 
1 20 which is the driver fixed to the 3rd revolving-shaft F side of the 2nd arm 62 as shown in drawing 18 . In this case, slot 120a of a 
face cam 1 20 is formed so that the press member 1 00 may retreat to the 2nd arm 62 side at the time of delivery of the wafer W with 
which a head arm 63 and the 2nd arm 62 become straight line-like and the press member 100 may move to the point side of a head arm 
63 at the time of conveyance of Wafer W whose head arm 63 has a predetermined include angle to the 2nd arm 62. In addition, a cam 
may not be restricted to a face cam but may be a cam of other kinds, such as a plate cam. For example, in the case of the plate cam 1 25 
as shown in drawing 1 9 , the energization member (not shown) which energizes the press member 1 00 to the 2nd arm 62 side may be 
attached, and the reciprocating motion of the press member 100 may be realized. 

[0066] Although the gestalt of the above operation indicated the wafer conveyance object 7 which has three arms and three revolving 
shafts, if this invention is also that the head arm 63 is connected with the 2nd arm 62 free [ rotation ] at least, the number of an arm and 
revolving shafts will not be limited. 

[0067] Although the gestalt of the above operation applied this invention to the wafer conveyance object 7, it may apply this invention 
to other transport devices 13, for example, the main transport device, and the wafer conveyance object 50. Moreover, although the 
gestalt of the above operation applied this invention to the transport device which conveys Wafer W, this invention is applicable also 
to transport devices, such as substrates other than Wafer W, for example, a LCD substrate, a mask substrate, and a REKUCHIRU 
substrate. 
[0068] 

[Effect of the Invention] According to this invention, since it is not necessary to have the mechanical component of a press member 
separately, the configuration of the whole transport device becomes easy. Moreover, in connection with it, the manufacturing cost of a 
transport device becomes cheap. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the outline of the spreading development structure of a system in the gestalt of this operation. 
[Drawi ng 2] It is the front view of the spreading development system of drawing 1 . 
[Drawing 3 1 It is the rear view of the spreading development system of drawing 1 . 
[Drawing 4] It is the perspective view showing the outline of a wafer conveyance object. 

[Drawing 5] It is the explanatory view of the longitudinal section showing the configuration of a wafer conveyance object. 

[Drawing 6] It is the mimetic diagram of the wafer conveyance object for explaining the principle of operation of a wafer conveyance 

object. 

[Drawing 7] It is a top view for explaining the configuration of a head arm. 

[Drawing 8] It is the explanatory view of the longitudinal section of the head section for explaining the configuration of the head 
section of a head arm. 

[Drawing 9] It is the perspective view of a press member. 

[ Drawing 10] It is the explanatory view of the longitudinal section showing the connection section of a press member and the 2nd arm. 

[Drawing .1 U It is the explanatory view showing the condition that a head arm and the 2nd arm became straight line-like. 
[Drawing 12] It is the explanatory view showing the condition that the include angle of a head arm and the 2nd arm became small. 
[Drawing J_3] It is the explanatory view showing the time of a wafer conveyance object being extended, and the condition when being 
shrunken. 

[Drawing 14] It is the explanatory view of the longitudinal section of the head section showing the case where it has been ridden by 
the wafer on supporter material. 

[Drawing 15] A wafer is the explanatory view of the longitudinal section of the head section showing the condition of having been 
fixed to the holddown member. 

[Drawing ]6] It is a top view for supporter material to explain the configuration of the head arm of a circle configuration. 

[Drawing 17] It is the top view of the arm section of the head arm at the time of forming a stopper in a press member. 

[Draw ing 1_8] It is the explanatory view showing the migration device of the press member using a face cam. 

[Drawing 19] It is the explanatory view showing the migration device of the press member using a plate cam. 

[Drawing 20] It is the explanatory view which expressed the transport device of three shafts typically. 

[Description of Notations] 

1 Spreading Development System 

7 Wafer Conveyance Object 

60 Stanchion 

62 2nd Arm 

63 Head Arm 

1 00 Press Member 

E The 2nd revolving shaft 

F The 3rd revolving shaft 

G Eccentric shaft 

T An eccentric shaft 

W Wafer 
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ffiG±*ilSJ:5K5SW6n-Cl>4. ^9 KT-A6 3 
i!27-A6 3<t<DI§I^tcJ;0. «S<1» •* 7 h T <£: ~- 
9F7-A6 3 cr)«J#fiig P <b 4>EI**S£|b L , f¥ 

fiJfflbT. K7-A6 3±©-?i^W©@S, 




(2) 

1 

-A 4©jgti«fc*»WS»lt*l5l©Heii**4>tt:«flB 

gtc & s i § (c «, uiaf PffgUM ^sat effiffr - a©« 
earns i . m%m E.mt&m&m$&mc&-i < «: <t 

[91*92] ffrKH£fftttt. iwf3Sf$T-A©5fc$jg 

spic^enT^sci^mi-rs. at$g 1 teem 

EEa5W©t?iaii;ft^r6i<D^»*«$ij^s«S)ja5M-c* & 
ci^at-r*. is^3iix«2©^-rn^«:ia)^tD 

[H§*«4 ] futatf-f KSttttt. HulaffBEgBM^BU^ 30 
[Ht*15] BuiaJfEEgqWtt. StfH&cj^Tmfiaffli 

Bfrr-AKii$£gmcax9ttwe>*vc:te»). Buia«J#r 
-ak«. ftria^ft#fi«T*mffi?L#i9:we>n-r(,> 
sci^iii-rs. w*3«i. 2. 3x»4©u-rn 

[it tuta@sa5*t«. *«©(Mffi©^«K:a 
•^-rasfiffit, Bu^isiS#fflii*>e.BfriBSii:ffi©T§Ptc 40 

»*®1. 2. 3, 4x«5©c^rn*>«:ia^ 
©ftmilii., 

^^•SCi^r^Siit-S. If^ai. 2. 3, 4. 5 
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fc^$tirc^c<b*!f#®t<b-rs. n*ai. 2. 
3. 4. 5. 6. 7 xte8<Di>-rti&fc$ffi(Dmjm 

So 

[ft*« 1 0 ] fn3VEffttOMC9fJg^^O»tt 

1. 2. 3. 4. 5. 6. 7. 8x«9©tr>-rn#Hcfa 
tE©$S£i!g„ 

[!*$?■ 1 1 ] mSMfemtVttWlciZ. -tz5 s * 

x#Mo6ftrc>sci£!i#i!ttir&, mm\. 2. 
3, 4. 5. 6. 7. 8. 9x«i o©(,»-rn^tctafg 

©Sailing. 

[s*3jssi 1 2 ] muwsMttommcmm-fzfflftv 

2. 3. 4. 5. 6. 7, 8. 9. lOXttl lOOf 
ft*Hcfat&©a£iM£!g. 

[«5fc*13] HUa^T-A(C»Ji34T.fcB9^a& 

t-ak:«, sefcffecffli&T-A^ia^j^tciijis 
n. s^[ffe©iiS;T-A£iiB!iT-A£«. sttxttt* 

©ffe©?i«jT-A«. S6tc*e«:aiss*i. ssdttt 
^rjisjee^wiiltett^f'C^cisiKis-r&o. wia 

gJlJBf)(caite3n/claia«^T-A. ffllftT-ARCXflk 
©ffiig&T - A#^ft^hi!» LTSiae«* tJiifrJCBfJE 
©*W 5>^-CHIgl/. i&*imci&fBGy#y--Aas]tffiE 
^tt^6ffS*tsj(cjtil-c*^,c£*#8i<t-r«.. if* 
SI. 2. 3. 4. 5, 6. 7. 8, 9, 10. 1 IX 

»i 2©t>-rft*>Kfet£©aaiHisg. 

[0 00 1 ] 

[»W©«ra«««-iF] SflK©JBiH^S«: 
[0 00 2] 

[«e*©e?^] mtf^<*7 r ^v^©«j»^ai2^{c 
*hyv^77^ -lira, stsfiwt w>> 

[0003] cn6©-Ji©^s«. &m9m&s&& 

MlVXfAB, ii^. CC^^-f-AtcjFfL-TSS* 
tSAHi^-^fc»©*fe v h^-f- ->a>. mifaSS^S 



(3) 
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[0 0 04] Ar-te* h*f— ^a>tC«, SSStOttS* 
Jfcgrf h®aS5<h. t© 

> <b ©h f mmzt&m? z mtmrnt wis z. h nx ^ 
[0005] cvmm&mat, m2 okstt^ks: 

ttl 3 0^eK?iJW«:ai^3n?c3ocr)r-Al 3 1- 
13 3i. ST-ACD@|£ttl 3 4— 1 3 6 
fc. t,>fol9>*3tt©&jM8g*W>kft-r<,>-2>„ C©3 
*&©J£2l$tatt. S7-A131-133 #s&B£N 1 10 
34-1 3 6*tpMcmbLT®m?Z>Z£lt£r), S 
S*fiB*bfc^9 FT-A 1 3 1 *i0f^(filfCiiJlL. 

[0 00 6] 

[^H|*iJS?^bJ:5i-rSiSS] iC^t, "v? FT— 

ai 3 l-cmwLzmmLx^zf&mt. g«©fgT£S5 

» FT-A 1 3 l±TKl/<Jll&U Sfi©5m ><C- 
f-^ i'Jl'CD^^OjaHKfiSO^iaJiU. — ^, 'n-? F 20 
T-Al 3 l#g«£8i&Sfct£gW&-f|SSK:«. S«« 

[0007] *cx, fr&zfizmzm&Tztctbic, m 

XXt^-y FT— A 1 3 1 (C. i^U >#^©B*8bg|5ttJ:-? 
T^7F7-A13 1±4X7-fFLT, *t5£JiPEb 

r@£TSftE8l^£i&tt£ci#&f!rrtfS. t©«« 
EEgpwctnw, ats©^*^? kt-ai 3 i± 
©3«*»el-c@?eu s«££frt&-r<t#«:s«© 

[0 00 8] bfrbtr&h. C©f¥ESB#©S-"J>#3E 
©^»aJS:ig«)S-l+-5/tist){c:«. H2>^©ia^. 17 

*jIL/c12I§. E@©*aDti-f'^n4#ffi-r2) ! £5>^* 

itb. ttc mm.Sim.cDmmmi&K. u z> . setc, as 
jM»s©^Mft. t(c mmmsk&z mmrz&m 40 

[0009] XgWlt. *.*>s*cc^t«c sn/cfc© 

-c*o. ^©i^©ss©@^. wvxmis, 
x, fr-?£K>&micmm?2>M&mg.zmm-r?>ztz 

[0010] 

it, mwL*mi&»m$&WKmft-tz>m$?-i>.±, 

©£}#T - Atci£5tJfi«jK:JIfe$ ftfctf JfcT -At £4>£c 

Buia^T-A«. friefflS!iT-Ai©a 50 
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i^SPfrc*? w SlSit^ciaiftelii* WcSiffBtiBfrT - a 
«:>F]U-CE«£i&-C*»J. B9ie«^FT-A*st5iHfflB&T 
-AK^UrfflSPtetJtCllStoL,. *«©gw®u<ias-c 

T. luS«^T-Atc|ga$n/c*«?:flgieiiie?i!lffliJd> 

t, m&ws.mtt.cwztiK.&mwbwi en, as 

£n*B/gg|*t<b, iiufBffEgBtm, 

M*«fr^^ia3(c^s&3-«±€>fca)©^^ pwrnw 

^.n. «Efi8#T-A36J|WB«tfj|tLfifflE»Cft&i*«: 
». ttflBff ffig|5^tuIB«}#T - A©«J#aS*> 6tt 

ti. m&um7-&i>mzz&imbizm>*>mtizt, 
tWE»ffBw«««rEfia*tt«K:a-3< tc«t 5 (c«re<B4> 

[001 1 ] c©^BjK<tnti. fPESM*#, itsbT- 
nrt,>-s©-c. <^FT-Aitts&T-A<t*jfi*tw«:H 

$Zbtcig&lC, ^}fT-A©«}*figi{i^gi3©aSi 

©ffim^tto. wa§P«*^^ T _A©«}t&a«:» 

-AK@K@mcS{iDmen, $etC^T-A«: 

^T-A*5iuiKL-c*>, mmmr-^t^m^b, 

^T-Aj*?.fhSCi4l,>. L/c*!o-C. if ESP 
W«. «JfT-A©ti!»T-A&C2*T*[aifSK:#l,>, « 
f#T-A±^B51B§fS^l6lK:©^X5-r F-C#i. 2 5. 

k. ffPffigp«©ixowwenfc<i^giJ©&a^. «^t 
fia^6Sn5«t^tc5eat)^©r. *&©gwatb©i£ 

A©*«©^Wjg^=l:^A-XKtf ^Ci*ST#-2.. * 

/t. toiB«^T-A*s*wigbfia*^ain*6. we 
mttmnr- A©«^aa«cia-^< «t ^ &c u/c©-c, 

k. c©issisia-e«. ffEasM : &«^T-A±-c^fs 
^(fijK^tts-ii-s^K:, ->y>^©^«igi5A5ffluen 
?c^©-c. igiM^arttcK^iBe^ji-r^^^ < . 
^jiA5#$g-c. ^oSfB^teji^a^^-c^s. 
[0012] mm&zmn. t?iB«^T-A©^gi5 

la^T^fSjoM^isi-c* -5 r fffiBif esp»©mpcc s: 

W e nfc, M^fflESB«©i5fBiafl^rS]©^ltl*«*iJT 
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[0 0 1 3 ] fltriBJf EESStttt. 33$mcj:-,xm?3®m 
ajc ». uiB3?:^*iSji-r s»ii?L*5i9:w &*vr or 

«>J:t». C©ig£. 3mf*#SJfT--A*jaiILftt>© 

[0014] i)ia@5£6Pfcf tt, 8«©ffliJB©^^ia^ 
r^SiSffii, *BBIBIMII:fe6WB^ffl©T»fcl*l 
*P^T#f&tCiiS<ftS<IS£4ffi.fc. &«i;LT<,>-r 

[0015] sfria«^T-A{*. niB«£Haa©»«© 

SJ:5«:i,Tt>J:l>. £©J:9«:££*sftK9S«:84 L 

[0016] tte£&8H*K. ttR»«*3a#l/fcR«: 
2SttatgtC*t t> r»Cf *»r * * J: 9 KJI5BS 3 h-C (r»T 

S<fc5«:ft£„ c©t§£, Wtl«Hs» h©«fc9«c*« 

[0017] BifiBJ?)ESPtt©S«4©^ft4g|5». 
Jf5fi£S*rct,vcfc«fct,>. C©4SffEE»»tt. »££2 30 

o x «> . *«©^«j*[fii*s-r n * c 4 % < g«£ 

B&CjgWCig»J 3-1*5 
[0018] WIB^SISgtt. SIIBff BE*tt©ffrSSPr£ 

[0019] nea£8M*©ttJt<Ctt. -te* 5 » 
flH,»i=>ftt;<bJ:<,>. *fc. j5EJfff^«©S«4gfiS-r 
•BSKMXWWctt. a^J; 9 *>»g«ttRtf/X»Wt£ 40 

tc&titcisimtm^ibtix^xbxi*. 
[0020] vmtmr-AKumstntmsmtsrr- 

iUctt. ?6tcf6©»ttT-AA«a5>ja«jK:»tt3n. a 
iJfte©fflS»T-A£ffll»T-A4«. SK2tSflMc«tC> 

ri8ii:^[6]©@ef4«r tf^KHfeaft-c* n , c ©f&© 

»a»ifli©EBa***'&«:iilKBaEr*»). ttlSif&Jtt 

r- A*j-€-n-e*i«»L-csia3gtt*it>4>«:Bfs©* -f 
s>yt?B(ELr. *smwteBufe£^T-A#f«fB£tta> so 
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6Bf3£frlPltcJtiS"C**J:9«ca-9Tt>'CfcJ:(,». C© 

«t 5 «c 3 -oomm z m*. tcmmmmt, r - a ©&» 

«fc 5 tc-> y >y^©K*au*-iW4 Ltti»»ffi»ttrK 
«©@?e. mmzft ^c4nc«to. t8&na£{*©ctt 

J&Lh©Wi{fc3WaaiT**. l/fc*ir>T. Jfffig|5M©fc 

#©-> y > ^©^«iSp*k»5 wfctaaissigtctb^i 

[002 1 ] 

imyomnojm] or. *»w©»* ia»3e*©* 
sgKooTittw-ri. biik. *n*i©j^JB«:*»3&>5ie 

SfiB»WI«i?*iftJMWiflMBa2/^fA 1 ©ftj&Dff 
BS^-r^ffiSf* 0 , 021*. HSiM->^fA 
1 ©lEBEr* 0 , 03«. i^tJjSii'XfAl© 

[0022] mKmrnuMfxr* 1 «. 01 ks^-j: 

^CC. WIitf2 5fe©^*^W4*-b--» h*tt-C^gP*> 

6^ja«toa^^A 1 tc*f u-cjftAaLfcf) . 

©«ia«rifi-rs«MSi8g : £^®Ea ur ft sg&a x -r 
^tiTt»sia^Lftt>K3tSK4©iar , 5*^>w©sw 

g£ 5 amz. h n. c ©# » 1- tsa^ 5 ±<ommco^L 

gtc«, «»©*-bf hC«X^A (01*©±T7? 
fa) K— 3»JK:tggT?#*. *Lt. C©*-bs- hiBM* 
fa (X#ft) «:?S-o-CjjB^Sg6Aigc^:3n-CteO. C© 

j^ss 6 «c oc. tsM^a4 btof x />tatsH* 7 

7tt. S*H29 HC4^ai-r2>S5S^T— v-a>3©J. 

^^f>-> 3 >gt3 2(crf-fe^sat?*o. 

h X f— is a > 2 4 =r~ U a > 3 MXV * ^W«r 
ft*J, ^*^«8ft7©«fiS©BMitt. ^ 

[0024] M^f-> a > 3 -CB. *©*<C»ffl«:^ 

tein^ai 33&sigw€>n-c*j»j, c©^jn^ai 3© 

«Wtl/-c«,>*. ^aa^flJ^«toS->x^A 1 Kfcor 

40<D*5S^aSfGL G2. C3. G4*ilBB3*vrte 

0. ^iRii» t ^2©^a^asfci. G2«^^««ffla^ 

^fM ©JEffiffiiJ^iBBS ti, ms ©S5SJiaSfG3(i, 
*H2-> hX? i -^a>2tC^L-Ciea3n, H4©to 

S^B8¥C4«. W>^-7*^xSP4k:PSoriea3 
«aa^apc5^ wsw Kgu^Ka pjfit i a o 1 1 » * . «j 

IBi^iH^Bl 3tt. Cne»©teSilBffifCl. G2. C3. 

C4. csrttciBB3nrt>*»ifiraft«WHii«aK:»L 
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«to. &giis«f©&«, i i&L±-e$>tummicmtR 
[ o o 2 5 1 mi ©sassiaffifGi-cij. Mil una 2 

»1 8i36JT*6»K2S(CEaSh"CC>4. JH2© 
&BHKS&g2 0 i*ST35 t >6IRK2©«:iBB3nr^S. 

[0026] »3cDi5aigggfc3-c{j, m^m3icnk 
o. u5^xF«f>*^wi©s«tttj»a&ftfcab©r 

»S-a-*fcft©5 r 'J^-+>^S3 3. 3 4. 3g«<a 
H«©flBIM!ffli*tf h-<-*>?£|g3 5*rp&» 

[0027] 04©^a^H8¥c4-rtt, mtf y > 

:r>~>a> • 9->)>?m&4 1 , x**^>Vg>fi 
14 2, ?-«J>^g43, S%KOflDlM!a«ff9 
tf* -<-*>i^g44. 45, * 

XK-+>ygg4 6jPF&>6MCcM*.I* 7RKflt» 

[0 0 2 8] ^>$-7i-f^8P4©tti*S|i(Ctt, 0 1 

k^-tj: 5 tcmtf^ *^8bss# 5 o #mt e>tt-cv 
h.tz.mmxn') omm&smcmi&ztixtsr), ^ 4 

©^Silg^fCll-r-Sx^^f^^a^ • ^-'J>i/ 
£g4 1. x?X7=->~>a>^g4 2. JMi2&ftilg5 
lRtfia^U£C>I£3fcKg&tttOT7*-lz*L-C. 

[0029] ^tc. ^x^aKM#7©8le£K:o(,>-Ci*b 
<3tWTZ. ^x^jBgjMflm;*. I4KiS1-J:^(C^ 

g5©jsginci^^ h-c*o. 3t*t6 oK.m.'om-) intern 

17-A6l£. &1 7-A6 1 K.m&mK.&&£fttc 
I27-A62i, m2T-A6 2«:i£flJWtcaiSg§ 
ft. 'Ji^SJtTS^? K7-A6 3*{f^.rc» 
■5. ffe©«i»T-AiL,T©mi 7-A6 ltt. 3£tt6 

o^ji^^ii^r6j©^iiiig«jD^«3K:[aiE-c^s. it 

Kl7-AtLt©f27-A6 2B, »17-A61i 

©3£B&#k:* SlSiS^riS]©^ 2 HKfiE * *^tc U 

T. SU 7-A6 1 K.*iUXM$£X*2>. Slt7-Ai 
L"C©^? K7-A6 3CJ. S27-A6 2 i©^S35 
#KfcC>TS?l27-A6 2£f&3IIIgip|&F£*^U f& 
27-A6 2tc*tOT^3lel^F«r^«:[Hlfe-C3- 
S„ mi®$mDA>t>m2\2imtiE$x<»wm£ 

* 2 laigM e & hm 3 ibiikn f $ -cvmvm u < fc * 
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J:5tC. f 17-A6 1 £gS2 7-A6 2©g<**mSSS 
[0 030] I17-A6 lKli, Wi«H5{Cm-rJ: 

5 ic*- a» #©sHbSBM#t8W 6 nr *j o , c ©s&i&SB 
mk «t -3 ri i r- a 6 i w. mi mmtiD fc^ccs: 

ttB 0{C«L/-CI1HE-Ctf.5.„ C©mi 7-A6 iwk: 

«, m i B4EMD«Mtciacr sts i y 7 o**sft 
6 otcHSsn-c^wen-cc^. hiit-a6 iwk: 

«, »2BKiSE«rttU:»lT-A6 ltcSffUTfi&K: 

io iafe-c#-5^E2 7'-y 7 i#s:w?>nn>5. c©i&2 
t"- y 7 l tm l y 7 o «. 9 1 h 7 2 tc J: 
-caigsnrteo. Si5 , - , ;70i^27 , -'j7i© 
T'-yJttt, 2 : iicmchx^z. 92 7- y 

7 IB, ^2T-A6 2tC@S3n-Cte«). S27-A 

6 2 «, S2 7'-'J 7 1 i-^i^-pTHIs-rS. L?c 
*S-5t. I17-A6 1#>$&B OK^O-ClllK-rS 
<!:. Iff l^Jl/h 7 2£/i-^-CSff2 7-y 7 1 #H|i&U, 
I27-A6 24@KTS. 

[0 03 1 ] I27-A6 2l*JKtt. S?T27"-y 7 1 h 

20 I5i$6±(c2>g. ^-omiiailiT-Ae i(ce^3n/c^ 

3^-y 7 3*sg!WP.nrt^. I27-A62 
F«3K». !^30ltelillF=Srf|llK»2T-A6 2tC»b-CS 
itC[5|gT > #S^4 7'-y 1 AifiWLVhtiX^Z. mz 
T-A©^3HIKf4FK«. WS/*7 hS*Sg!W6n-C 
*J 0 , 1515^4 7- y 7 4 «. C©fft->+ 7 h S %<P& 
S4^-'J7 4B, ^2^F7 5(CJ; 

•3ti3^-'j 7 3«:ajS3nr*j«3, i3^-y73 

.5:^4^-'; 7 4i©^-yj:fctt. 1 : 2{CS/cnrC> 
-5. l4 7 , -'j7 4tt, FT-A 6 3 Kg^StlT 
30 feO , ^>K7-AB3B, f4^->J74i-ftift 
oTIsieT*. Lfcil^t, I27-A6 23J5SI1T- 
AB HC*lLX®$Z-?Zt. »3^-y 7 3AS0^b. 

FT- A6 3 ^c4b, SS2 7"-y7 1 i 

93 ^-'J 7 SiCT'-yJttt, 2: 1 {C«fctiTl» 

[0 03 2] C(D£5imi8,$tltcVx»Wtm#7(D8b 

ftmmu:-o\,*x$m-Tz>t, mourns. m6ic^-r^ 

MCigK>gRMW:J:>PlfnT-A6 l&n&atcttmn® 

^ccia^tfcj©^, «i ^-y 7 0*533*6 o«:@ss 
40 n-ct,^©-c. misovn 2&moxm2 ^-y 7 1 

*5SB#H-@0«:iiI^f -5. CtiKJ:0. S27 , -'J7 1 

KHje s n/cs» 27-A62 vmrnst® 0 tc mg-r 2 . 

C©<h#. fl^-'nOif 27"-'J7 l©7'-';tb 
#2 : lTfeSCDT, S27-A6 2B, SB#it09fC 

[0 03 3] Src, IR2T-A6 2*5S^ttH)»JtC|lls 
•r-Si, 13 T - - >; 7 3i!f 1 7-A 6 1 (C|£3tit 
1>5©T. ^2^h7 5=£ilD-rH4^-y 7 4*iB# 
ftHOKIlfe-r-S. CtTKiO, I4 7-'J7 4K1£ 
50 $n/c^-v K7-A6 3#B*ttH|i3K:[5]&r-2>., C©i 
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7 Si^T'-'J 7 4£©:/-yJt*«. 
2: l-e^ScD-C. ^5KT-A6 3«, S27-AB 

^^K«K-JE3En«I*iei(r»-CiftlMWIrt-*. -o£K>. 
?x/M&j£&7». SlteTjVr.tS&C'v? KT-A6 3 
©Ste^TO^CY^ (S1©2£^|6J) tcfljWfctttS 

r . ^'>F7-A6 3 fcieiaffjK: jtis-r s c t &v # 

[0 0 34] ?x^jjgj£{£7©T-A6 1-6 3 10 

:W5«*ftfcB#, 0|jt«^f KT-A6 3*S3£S6 0 

gHfc&^TO-*.,, Lldtfi-yX. ^7h"7-A6 3B, 

6 3iSl7-A6 1i©&tft(J, K7-A6 3 
*i*-Ai£gHtC*SB#K:/J^ < , h'7-A6 3*5 

Y^KjttftconT 1 8 o* tcia-^< . 

[0 0 3 5] ttc, V*^ffiM#7U, l34CC^-rj:5 
ic£tt6 O^KIS-y-fcO. 0|£3-t*fcD-r.5»*-^-?> 20 

Cia-^T, 0x^t&S*#7«:. 33i6 0£Z:£[S] 
dSit*[Sj) tC&mZHX. FT— A 6 3*-i>x>^ 

* ^ - v a > 3 (lute * /•> w^as^i-r S C t ifiX # * . 

[0036]^7h'7-A63«, a7K^T«fc5K:B& 
U^t^^WJfiMfftgP©**^* FSB 6 3 a 30 
t. •€■©-"■* KSP6 3 a©*gjuS|S#"C^ ? FSB6 3a* 
£*-2>T-AgP6 3 bfthmi&2in-C\,>2>. FSP6 
3atC». ^/\W££J$T&/cat>©@;£g|5**8 0. 8 

1 ££f#SMvJ8 2. 8 3*iaXD#W6nri^. S^SiJ 
**8 0. 8 1tt, ^ y K3363 aCD^JSSJAtc. 33$g|5 
#8 2. 8 3«. -^-y KgP6 3 a©T-Ag|J6 3 bfflUiC 

[0 0 3 7 ] @5e§|Stt8 0. 8 1», 8 ICjjk? 

,fc5(cr-Ag|56 3 bWcMbfcSa®8 5i, 
SM8 5CDT«Sap(C|BjjD»-3r^lPtclf5< fc£*g$4®8 6 40 

&*ri>-ci,>£. aaffi8 5«, x-^w©;?^ 

•5. SiSffi8 5«. ¥ffi#>6Ji&£@7K:in-r<fc i 5<C'i> 
x W<DMffi<DBVi<rC z> J: 5 tc R5fit»itc^ffi b r 
US. M8 6«, WU*-J<¥MK:*Jb4 0 ~6* iff 

fflEESflttl 0 0KJ;i3T-Agi56 3 bfiiJ*6f93nfc'i» 

tci«Mi8 6 -csi^^n. a^«:aii:ffi8 5 k 
§ijstu aa®8 5 ^ii^-rs,, h^spmso. 50 
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8 1 ©ttft«. m«SS^tt©«ia/c-fe7 5 v 
PEEK (*'Ji-^x-fj^h» ^(D8Ht#JB 

[0 0 3 8 ] £J3fSW8 2. 8 3B, S8Kmf iMC 
<^&gPicfafrr>T©< &Sm«£*gB9 0<fc, ^1 
ffi&gfl 9 0 ©Ti&tcSgtf&SiSSB 9 1i, C ©SitSE 9 

1 ©T4fS#> F6 3a ©5fcSj8SBAGiJK:[6jrt>o T<g < 

l«&S&9 0tt. MiUftkyffllCttOA' ~6' fig© 

ftatcffjfissn-cfco. sarsfflKsmi ookjco 

fflSnfc^^Wtt, C©Sil HS&gB 9 0 ICS-? T^g 

[00 39] SfllgP 9 1 tt. *:<DTim&±ft<D®MUtt 
8 0. 8 lOi08 5©T4fgJ:'34>l<i«< ttSJ:9<c 
JBfiSS ft. fll* SfflESM* 1 0 0 «: J: K> ft 

fc?^w©5y^Affi!tofflj®*5aii:ffi8 5 tc^gcu/c 

B#K. £*^W#;ic¥K:3d#Sft-&J:5«:fc-»"C<,»£. 
[0040] SiSg|59 1 ilti85 «. &fftStgP(C 

0. 3mmgg©liO*, -P* «3 x/>WtS0SS59 1 & 

^•5. C51-5Ci(CJ:iD, >!>*^W#llt2ffi$49S9 2 

±ic^i tjisn/c^cfe, ^^>->w»^}f<agprt-c 

ii«»t?^S. SB:gP9 15*. 07^-TJ;^k:^x/>W 
©»t?«:^t)-ti-c. ¥ffi*>6mx™w«:S:W6n-ci,> 
5. C©3t^FgP«8 2. 8 3©«»tCW. t?«A« 

PEEK (tfy J.-7 t Jl'X—^;b^ h>) ^©^BW* J ffl 

[004 11^5- F7-A6 3©T-Ag|J6 3 b±(C 
«. -^5f KSB6 3 a±©^x^W£fipiI^£ft.«>©i«PBE 
SPW 1 0 0*«15S3 nr^S. C©JPEE35^1 0 0«, 
9 tcm-T J; 5 tCDjft® 101i, }¥EESI5W 1 0 
(XDl&MMtL-CW x'^JJ KSIM*1 0 2imt 
^•5. V*>^ij-< Ftmi 0 2tt. ^x^W©ffliJti4, 

r^S. -i7x/N^/^ KSBMl 0 2©^*;->W£©£&j!g|S 
^1 0 2a«. tfOx-KPEEK (sPU X-f-Jl/X— f-Jl/ 

SBttl 0 2 tnJSIrEl 0 1 £«. f>10 3KJ:-3th- 

SP^10 2aW. ■fx^W©^lv*-C*-2)^'J3>«}:fj«> 

[0 04 2] C<DWEEmt lOOtt, W3 H^lfiFfffl^ 
e.^figP<|iJK:|6i*^^fS*|S] <*Hlfe©^-c«Y 
^(Sj) (C-^^ K7-A6 3K*fbT^7-f KBtttc^ 
2n-Ct>-5.„ ^-^ K7-A6 3 ifiY^jfallrCMirO 

^x^W©§WSbfiEgtC*.5B#tc. ffBESPMlOO« 
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&f$titgP*>6f&IU FT-A6 3#§WjgL,<4 
gPttfct*. M&tf9x"W<Dttj&tiK:. JfEESCttlO 

OB&JSftgPfflMilrrsJ^Kfc^'rt,^. «T. 

COWESmi 0 0©Y#r6j©*-7>r F$MHK:o(,>T!& 

[0 04 3] ^2T-A6 2tcHSSnfc||6->-c7hS 
©MffiKlB, 0 1 0 tC^TJ:^ CC<©-t>SPi LtOi£>i' 
+ 7 hT#IR9ttW6ft-ri,>.2>. fii^t^HB, 0IJ 

TB, + 7 hS*>6SS2H«ttEiWKj?f5£K»-rft 
fcfifcg. 1 HC7^-rJ:^tC^2T-A6 2©* 

¥^iS]cD*«R±r* x^ffi^^mr m 3 @Kf* f 

iJftTOS. ffEffittl 0 0©nj«rtgl 0 IB. 

3ej#&£ L-cosasftft 1 o 5 kj: d&j*34vci» 

S. C©SiS^# 1 0 5 tt. ^ f FT- A 6 3 KRtt 
6ft7tmit?l<fc l/t©#4 FAloe fcSilU {Bfrfifc 
G±K*Si£»J/t7 hTKiHSSftTHS. SiS3t^F 
^105 tUbis* 7 h TB. WjUiBR^fctME* 1 9 20 

* o . mmimm 1 o 5 rcas* sn/cjfuguM 1 0 0 

B. ©<B*l4G±®(Qfr> t7hTKB 

eaajcROWwenro*. c©^, ft- a 

6 ZK*fLTJ(l3iaiBliFt<ti-t««c@ 
Kb. tt&BHl lKSTA^ICv? FT-A6 3ifH 
27-A6 2£#ffi»ttK:&-5tC-oftT, (B^*7 h 
T <«&NG) i«^&HPi<DaaiLBS<^t). 0 
1 ZK^tA^tCs'j K7-A63iS27-A62i 30 
CDttfftsWhS <fc£fcoft. EIBLBJS< a*. 
[0044] iSfc, -n? FT-A6 3±©J?ffgl5#6 3 
©PfJBSlCB. 07«:^-rj:^(cJ¥JI^1vt 1 0 0©X^T[fij 

(Y^iai©ittft*ini) ^©*w*raw-*-**f-f F«tra 

t««*da*ti 0"C©f> 1 0 7#ATC6ftTt,>£„ Cft 
KJ:9. FT- A 6 3©IH£tCff-3-CPEE®Wl 0 

o *j^$ijwtc@K3 ithti. wmmt 1 o o fc&tc^ ? 
ft-a6 3 tmtYjjmmtcmi'cte< c £as-c# 

S 0 U/c*s^-C. JfESBttlOOB. BffY^fiJtC©* 
X5-fKt4. 40 
[0 04 5] frfr&ftmfrb^y FT— A 6 3tg27 
-A 6 2iJ&J*:l8tttCjfi-5#, <t l 3a<(C*S'5s^W 
©£tf&L,&g«:ia-3< i, <@4» + 7 HMOftW- 
&ftT<,>afllESW5* l 0 0 3HY*|Sl©*3B«5ttF«tC 
FtS. ^ 7 K7-A63i027-A 
6 2£©ftg#/J^ < ^?F7-A6 3#«tf» 

ufig*^»ns<!:, fflngpwi o o^Y^rsj©«^e 
gpaijtcx-7-f ft*. 

[0046] -e-L/T, C©ffEEgWl 00©^7-f FSb 
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iHMKSm bfc £ * tC. Tfl3f ffSPW 1 0 0 **fiEJ$tiUK 
P©^*^W*>6(9tn, FT-A6 3#gWgly{i 
g*i6SSnfci#«:, JfESBtU 0 OASffi^pfigP©'? 
*/VW£t¥JEU ti?IBB£fll&8 0. 8 HCfflboWS 
<fc 5 KfltottG , oif) 01'l» t7F TOCMtBjeab 6 

[0 04 7] &*J, #-fK^10 6», WI*BS!3ll$s 

VilC&l8i2tl*>. CfttCfcO. FT— A 6 3 B. £ 
gXJffc 1 0 5 £fijE L/ctK£§T*f£ 2 T— A 6 2 {c»0 
-OsllE-ct*. 

[0 04 8] 9*'ifti8flc7tt. JiU:©J:5&C«|f£<*ft 
l-effftftS?* f- y v^77 ^-igo^at^i^ 

tetwurrs. $t-r. ? *^»ain*7«:j:*)*H2 9 hca> 

£*Mffi©^'>W#lftBK9tti;*ft. fl!3<D«yBKS 
^l>TOi^WB, £*gS£^gl 3tC=to-rTFt-^ 

a>«g3 ucaa^sft, mz&nsmvimmimit; 
sti/ti, 2- y>yg£g3 0 ft. (??:£©&& 

gggg 1 3 lt£ ot, h^^g 1 7 KUiMS 

g3 4, :c**7->i>a> • ^-U>^IB4 ncre^ 

^3tis„ ^©^f*^a5iH(*5 ojct^rsa^^ 
^g5 i . jEftss (gi^-a-r) tcns^ae^^n. S7fe 

MS©^7L/C7*^WB. xi7XT->Va>Slg4 2 
^-©16. i^SISgi 3(c«t-or5i<^hi 
{'^*-i?t-<-*>^t4 4 1 ^-'J>^J|g4 
3, ^IS5!iS^gl9. #X h >y^g4 6 SZ>' 
Z> - 'J > ^«g 3 0 tcJR&tt&3 ft. -&*|gtCfct,»T3f 
5t©*Jiffi*5^ft«>. •€■©&. ^xAWIt, x^^^^ 
->3>$|g3 2KJ^j*$ft. if ^f>v'3>$|g3 2 

[0 04 9] -XtC. ±M0>V *"Wm#7 ©ttf^tC^ti 

K:*ffS]-rsfeg*r-^si)-r-5.. ^*^jii»7 

tfZfifolC&nbL, FT-A6 3©S§*i|^giS3ft 
•5. -^©f^. -^-v FT-A6 3*^_AfigH*>6*H2 

v hC«:j^*>-orY*(S]iE^K:^i6-r?>o C©^. ig 
IbSflMtC «fc -^T^-? FT— A 6 3 , f 17-A6 1M 
S?l2T-A6 2*Jg5S>U 12(,fcJ:U^-; FT-A 

6 3*iiB^WCC^i&rS. 

[0 05 0 ] YJSfoiEXfomit&MLXijlz v V C|*3K: 
3*A L/fc^ v F T— A 6 3 B, T^**^ ^W£ff^ 
±lf, ^-^ FSB6 3 a±K-i;^/>W?:5:^-rSo C©i 
#. HI 1 3 iCfn'fJ: 'jiC^v FT— A 6 3 &*5£tfilSL& 
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•c. ivssm i o o ^w^&ttfctwJK**. 

*LT, •5*»W*3ffil,tc-^-» K7-A6 3ii, %m 

xmm$hx.\m$-%>„ coxmrnm. ^*ft-a6 

3iI17-A6 1 £©ft-rft#/h;i <fcl5, IB'CMG 
#SJ3tatgPfc:ifi< fc-£©T, tfEE&ttl 0 0*sfiy$tt 

gpfflijtc^^^ K-r*. ccDt*, minimi 4 icmir 

J;5&C3x /nW^^SPW 82. 83 ©flg$4§B 9 0 _Bc 
*"3±lfrt,^JS^K«, JfEESPMl 0 O^^i-'nW* 10 
fiatfitaPWCjfU ^^^Wii, S&2te$4f|59 2CC?g 
tL&Sns. C©<t#. ?*^W©5fc«gBAlW«. B 
)BW8 0.81 ©ffi*ffl 8 6 (t*9-a rsaci 8 5 Wfc: 
^"IStiS. *l."0*."W». ffESBtfl 0 Otcj:*) 

8 5Kff3^.#w6n. sssns. cti&Lm, 
w«. jpbespw iookj: otits nfctt«rr«as3 
n*o — v x^ww&tt&g.Picmvncmt3inr 

l>fcja&tc&. Sa^Wt*. J*PE§M#1 OOfCjr^iiS 
SBA{«c!?E;*n, HffiSPM8 0, 8 1tC0S:**l£o 20 
[005 11 ^7 FT-A6 3#&jlLT*-A{igH 
KH5<fc. m«5ttt6 0*U 8 0* @|£L/, £*^$fi 
ii<*7^($*^S^7--'>3>3(|ijK:[SjW6nS„ •?-© 
f^^^JSjlft7*SX*|S]H:^S!)L. FT-A 6 3 
m b&S-C* 5 x {7 z f-> ~> 3 >gg 3 2 © 

[0 0 5 2]^>T^5F7-A63tt, 

a >$|g3 2(c[Sj^o-cY*ifiift^rSjKiiijiL/. 

W£x^*^>^3>|£g3 2f*Jtet8A-f 
^*^W*5ii7^7 : ->i'a>»g3 2©SWSOagK: 30 

idit-rsi. jfEgpwi o o#j?EbTWc?*^w#> 

<fc-oT, $*-r»Wtt. ^{fcgPi^aa&nJt&Jc&S,, 
[0 05 3] ^©g, ^9 K7-A6 3*>6x^^f> 

->a>iia3 2fC7*^W*s§Wit3n. FT-A 

6 3«, H^-AfigHtcMStlS. 
[0 054] S/t, jM^f->a>3©Ji'Xf>^ 

fe. ±&l^c{fl£[3J1fK:'%«, FT-A6 3«. Y#|6m 
*^JfliJfciSjtL. ffBESWl 0 0#«Jf<4gP#>6f£ia 40 

vtcvtmv, t>*»wzmm-rz>. -eur. ft- 

A6 3*^-AfifgHKrfiIWrY*|fiJlE^-|6l{!iJK:ail-r 
££iS<nc, JWBEg&ttl 0 0tmmmH8 0. 8 1Ki 

ijiz v bZ^-^a >2ffllj«:(D]C»r. ^^FT-A6 3 
*SY^(fiJiE^7|fiHliJK:ii;jtL. K7-A6 ZifitHz-y 

hcfciijjt-rsi. ^xAW©is«3n.s. ^e-© 

[0 055] &L±<DmM<DBBltJ:tU£, FT-A 
6 3 i^2T-A6 2£©fa*fW!tt@^att?:fiJfflL 50 
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T. JfESPWl 0 0*^^ KT-A6 3±tC*i(,»TX7 
ttyCfc^-Ctt, WKmtl 0 OtCtO^x^W^PUo 

W#»ttLT-?*^W£3:lfg|5tt8 2, 8 3fi©g|« 

[0056] •? *^W©@5t, 8?|&©&f|S£, ^ 

9 F7-A6 3©@«*WfflOT-C#a©-C. BfljilfE 

[0 05 7] FT-A6 3©3tf?§Btf8 2. 8 3 
SB6 3aKjSWC^3tt&*>oft:iSi^c6. WQEgBW 

i o 0K«tor^ig-7x^w*s^tegpic®wtcit» 

[0 0 5 8] £/c. 3^151*8 2. 8 3*. -^x/>W*S 
(CJ^JiJJL-fcO-C. hC©i^tC*£gfi[gAi^C 

[ 0 0 5 9 ] -v* FT-A 6 3 KSi£3af # 10541 
jiS-ttStf-f F^l 0 6%ISW/c©T-. SjaS^F^l 0 
5£-^ FT-A 6 3*2@$-(i-S^«:-r?,!ft^fj: 
< . ^<D9t^v FT-A 6 3Mi2©1t^miNfi{k-e^ 
5. WJEESBt* 1 0 0©*V FSP 1 0 2 ^r.mcOfc(D 
f. n0©>i;x^W?r2SBif-cJ?L/. ^^^W^rfieiM: 
^^©^[filtCff-rci^-C^-S. B5g93tt8 0. 8 

1 ©M»*i8tS«14©Sn/t-fe7 5 -j Ltc<DV, 

©f&£tS=£WiW-Ci*-5. Sfc. H«aB«8 0. 8 1(C« 

I4ffi8 6 imfS.Ltc<Dx. f^^wommtmmmts 

0.8 1 £©Sfi4ffia*«D. aBBKJ:*^— 7*4 Zfr 
©^*€:3e.«:S6*WKffli^6n-5. IU«ltcS^§|JM8 
2. 83Kfc. Ml«^g|J9 1, ^2Mi4gl59 2 5r^eE 
Lfc©-r. ^^/^^^^©mifi^S/MEtcffp^. ;■!- 

2)v<Dm>&*mmx'%z>, at*. mi«^sp9i* 

JKfiS-a-r. -e©gB##¥;B-C&o-Cfcctl,>„ 
[006 0]^? FT-A 6 3 fc. *V Fg|5W£ bT© 
b*> 1 0 7 frglW/c©^. PE5UM1 0 0©-^* FT — 

A6 gomicw E.mt 1 o o 

*Y^|6j©^(C^8t)?-lf S C -5.. 
[006 1] ButBHffe©^!S|-CS^L/c^g|5*t 
82. 8 3©M». 01 6tC^J:5K: 5 Pffi#>kJiT 
niKt*oti<tl>„ C©1S^. ^gpW82. 8 3 

©^*5rS^K:fPx.SCi*i-C#-5)„ S/c. S^tt 
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8 2. 8 3 itfx^W ®&ISi©B#© 
J: 5 KJglfcffi©ffig8!S§S:<i&g£ L&U 
[0 062] &L±(DmM<Dfcm'e§ffi,Ltc^ y FT— A 
6 3©t> 1 0 7©ftfc>9 K. f?JIg|J1vt?rY^[nilCit^ 

ftK&s&s-esfc©©^:^ K*ffit>-c*>«fc(,>„ mi 

7B. 0d£jKrfc©-C*D, -Ni»K7-Al 1 

ORffiKflM&tf-f KiL-tOV-JH 1 
nS. U-JH 1 1 KB. CTiLB^f FT-A 1 1 0© 
Y^rSj (HI 7#©£;&£[=J) ©4 i 'C^BK?S-q/c«1 
1 2*sjf$fi£3nri>5. fflJESPWl 1 3KB. ?ftl 1 2 10 
Kit^l" •£>#-{ F 1 1 4*^»?«W6tir^.2). F 
1 1 4B. ffffiBtf 1 1 3 *ifiii38f ft 1 1 5KSE-pt 
0f£-CS£J:5K. 311 1 2 6©raKESM*s-C§SJ:5 
KM3titt,>5. ****WKCj:»)HiE»m 13 

b. u-;n l ik^t—? ft— a i i o_t£i&|g! 
ittKf£«rct&„ 

[0 063] Sfc, JPBESPW 1 1 3KB, tfl ESBtt 1 1 
3£H*£& 0 r&»TS&lh§|5**l 16#IKDtfW6 
nrt,**. «±SP«1 16B. mBBgRt§tf£KKJ&(fc 
SJVCfc 0 . £f$ft 1 1 7 K<fc 0 M 1 1 3 iffi 20 
KfeSi^K^SnTl^. — ^? FT— A 1 1 
0KB. «±SM*1 1 6©Y^[fiJ-©^»5:$l]|S-rSX 
h?Al 1 8#tgW6tt-Cl,>£. Xh'j^l 18B. & 
ifcgRttl 1 eK^frTSftSKSW^ftTtA.*.,, bfcdS 
WE.%mi 1 3*^v FT— A 1 1 0K2tL>TY 

* h »><i 1 8KW3EU fflffigWl 1 3 5rff±3-^2, 
CijP-CtS. 18 KB. m««± 

Sflvfl l 6 i©^43li5-Ctr4gifi5a5W-C*iiaD 1 
1 9&®»t>tiX^Z>. C©faD119B. ^BlU-r 30 
V V* 1 1 8*iY^[6lKitjl-r^ ct^K%^r*5 

^hyAi 1 8i^±sutti i Gtcommzim-e 

SS. L/fc^-or. c©*ai;i 1 9KJ:9«J]i§|5m 1 
3 ©^«iig|g# vmx £ S . 

[ o o 6 4 ] -e u-c. mz.imE.mt 1 1 3 *s«^a 

P±©9*^W:&!¥U r>^^W*i@5£gPM8 0. 8 1 
©SB® 8 5Kgft4L/cB$K. ffEEgPtt 1 1 3©igt&# 

±«f)6n*j:^K^ h »/-u i 8©aa*5isistns. 

CWiCia^t. fflEESBtt 1 1 3 jPefcWSLL©* 
r?x^W£SB®8 5KftL-ottT^:e^W£:M«>fc 40 

[0 065] £l£©Xtfc©J&ftTi*. flUgfftt 1 0 0 % 
I2 7-A6 2K@ggfiKii:gaif5ftWC. "^-f FT 
-A6 3<b^2T-A6 2i©IiIiSiiti%ffff^l5tl 0 
0©a^aSbK^L-Cl»fc*i. FT— A 6 3 
2T-A6 2 i©@gStt=&*A^g^©£SiJ«1f i &^ 

u-cffEgp^i o o©a*gsittK^L/-cfej;t,> <> m 

B. 01 8K^-T<fc^K^2T-A6 2©^3@g#F 
<IJK@S$nfclEI5T , ab4iES*Al 2 0Kfi£g5-C*4 
JfESiStf 1 OO^OW^^KLtfei:^ C©*§ 50 



^2003-2 5807 6 
16 

FT-A6 3 £?$2T-A6 2#itii£«Kft.& 
W©gW&l/*SK. flESWl 0 0#KI2T-A 
62{fjKf£SIU ^» FT-A6 3*i27-A62(C 
*fbtff^e?:*-r5^cc^W©lfijMI^K, ffSflStf 
10 0^5 FT- A 6 3 ©it^SPffliJK^ib-rs J; ^ 
K. IEffl#Al 2 0©?il 2 0 aBJfcJSSftS. fcte, 

*ab. iEffif AKRge»nr. ffi*A^©ffe©a©*A 

■C*-^-C^4:^ 0 #J;iB0 1 9K7nT<fc5fctg#A 1 2 
5 ©*§£-. JtpESPW 1 0 0 *m 2 T- A 6 2 fflJtCttfW 
£tt»SM* <0^i*r) iJRQttWX, JfBESPtt 1 0 0 
©afflai«i**« L x i> <fc «r». 

[0 066 ] J£Lh©g|l6©J$iS-CB. 3o©7-Ai 3 
-^©HKtt^Wt-S •> 7 K-31,»"CSBH Ufc 

3fc#693B. 4>ft< <£&-^ FT-A6 3*i^2T- 

A6 2KHKe : &K)i^3n-ct,^©*>r*nB. t- 

ASUT§g«|©^B. HBSSftttH. 

[0 067 ] pj.±<Dmmmm\t, *iwi* 

f*7Kitfflbfcfe©-C*ofc*J. *|6W*ffe©lttj^ 
S. WtftliKSl 3, 9 x 5 0KSBJBL 

Tfc«fcC>„ Sfc. «±©HSfe©^SSB. *Jfclg*9x" 

W£i&i£T3$&iggK&ffiLfcfc©^&ofc#. 
93B. 9*^WJW^©«t£WlBLCDg1g. v^i'tt 
«. U^^JV*«^©J8SI$gBK*,jafflt?#S. 
[0068] 

^cSo -t^Kff(,>»^S©Sjg=iX F*SSffiK 

ft*. 

[0 1 ] ^gllSO^SlKfc^S^^^ffi^^^A© 

«fiS©fitBS*^-r3pffiar*s. 

[02 ] EI 1 ©s£flJJS«te3->X^A©jEffi0-e*S„ 

[s 3 ] ia i (om$m&%±wsx ^a©w®h-c*s. 
[04] ^x^^in*©eiBS^7K-rm0-c$,^. 
[is)-? x^te^©»)iS«:^-risK®©i^Bas-c* 

[06]^ x^iSMMI^tiii-rSfci!!)©^ x 

^tSi^ft©«^ia-c*-5= 

[17]^-; FT-AClffiS^UiBJ-r-S/cfcC^SS-C' 
IM8) FT-A©^-^ FS©*fiR«:Si^rSfcSE> 
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